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Abstract of JP2001308454 

PROBLEM TO BE SOLVED: To enlarge a range 
capable of executing the wavelength lock of a 
semiconductor laser in a wavelength converting 
module for wavelength converting a basic wave 
emitted from a semiconductor laser by a 
waveguide type light wavelength converting 
element, and for selecting and locking the 
oscillation wavelength of the semiconductor 
laser. SOLUTION: This light wavelength 
converting module is constituted of an optical 
waveguide type light wavelength converting 
element 15, a semiconductor laser 100 for 
emitting a laser beam, 1 1 as a basic wave to be 
made incident to the light wavelength converting 
element 15, and a wavelength selecting optical 
element 14 such as a narrow band pass filter for 
wavelength selecting the laser beam 1 1 emitted 
from the semiconductor laser 100 and to be 
feedbacked to the semiconductor laser 100. This 
semiconductor laser 100 is provided with a 
multiple quantum well active layer 125, and the 
compositions and/or thickness of at least one of 
plural quantum well layers constituting this 
multiple quantum well active layer 125 are made 
different from those of the other quantum well 
layers. 
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^MCKV^Sg^^ctO, n-GaAsB^121(Si = 2Xl0 
18 cm" 3 K-^*)_h^Cn~CaAs^^^^Tlll22(Si=5X 
10 1 7 cm" 3 F — y\ 0.5jum), n-Ino . 4 a Ga 
0 . 5 2 Ptvv FJil23(Si= sxio 1 7 cm" 3 F — 
7\ 1.5/i m), In 0 . 1 3 Cao . a 7 As 0 . i 5 P 

0.25 FJ1124 (TSBo.4Mm«:Si = 8Xio l 7 

cm" 3 F-^\ _b9$0.05MmteT> F— :7\ lt0.45M 
m) , MQ/v (^M^-#F) rgffifl25(T> F-7\ 7 
nm) x In 0 . i 3 Cao . a 7 As 0 . 7 a Po ■. 25 40 
^ FB126 (T> F — :A O.lum) , n-Ino . 4 a (Ga 
0 . 7 Ale . 3 )o . 5 2 (Si=2Xl0 
13 cm" 3 F — y\ 0.8m m) . n-In 0 . 4 a Ga 
0.52 Pffi28 (51 = 2X10* 3 cm" 3 F-7\ ion 
m) t**8Wf5. 

[0 04 9] ^Ccy* F ^XH<tHCl£/B(,> 
T 4 n-Ino . 4 8 Cao . 5 2 Pff 128*5 <fcO*n-In 0 . 4 a 
(Cao . 7 Alo . 3 )o . 52 P&ffiS&&Bl27lClBW=2. 

iiJKfftkllno . 1 3 Gao . B 7 ASo . 7 s Po . 2 5 * 50 
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HA FHl26±rf9±T^>o ^tC2 0a<DMCXVDHSSffi«: 
<£9, p-Ino . 4 a Gao . 5 2 P9 5v FH129 (Zn=7 
xio 1 7 cm" 3 lMm) , p-GaAs^ 1- y 

30C2n=2Xio 1 e cm" 3 F-7\ 0.lMm)^JB^@ 
« 0 

[0 05 0] #;&C, n-CaAsS«12ljCr)JSS€:WBL/-C, 
±#<Dmfr&l00vmfflg.lcrj:2 > &-cm< U pOWmgi3 

1 (Ti/Pt/Au) % r#jmSl32 (AuCe/Ni/Au) 

t^-wobu mmx-?4>?. *yy'®K>mL* 

frft 5 <t > **lft u - If ioo#5S/£-r o 

[0051] c<o¥m&i'~irioma±mwL,tcm 

n-GaAsXlgl2X n-CaAs^y rHl22 v n-In 
□ . 4 a Gao . 5 2 P# y v F® 123. In 0 . 1 3 Ga 

0 . a 7 As 0 . 7 5 Po . 25 yttiJ FH124, MQ/tfgtt 
JH125, In 0 . 1 3 Gao . a 7 As 0 . 7 5 Po . 25 JtJl 
A FJH126, n-Ino . 4 a (Gao . 7 Alo . a )o . s 2 P 
MtfiWgmi27. n-Ino . 4 a Gao . 52 PH128, p-In 
0 . 4 a Cao . 5 2 P2"y y FH129, p-GaAs^-F y y'M 
130, pfflfj»ffil3lfe<fcl^iiffll«ffil32«:fl|^.rtt4. 

[0052] ±fE«^(3[>^ftu— ffioo«, i?ga$n 

^•Ti, 946nmgfi(D«fiK:*r»aiT*. C<D^» 

^U-1fl00CDMqWft , g^]ll25^. GaASo . 7 5 Po . 2 s 

PfUJf (9nm) , In 0 . 1 5 Gao . as AsS^^FJt 
(5.6nm) N In 0 . 1 3 Gao . a 7 As 0 . 7 5 Po . 

2 5 FiitJi (4nm) , In 0 . 1 5 Gao . a 5 AsM^# 
Pll (6nm) , In 0 . 1 3 Gao . a 7 Aso . 7 5 P 
0.25 PiMJl (4nm) k In 0 . 1 5 Gao . as AsS 
^#FJ1 (6.4nm) *5cfc^GaAso . 7 5 Po . z 5 

H (9nm) tttSlt?#F«l©t©t?*0. 3 

[0 0 5 3 ] *i«fifflSflIS^l5», 

ol% F-y*3n/cfeCD (J«T, MgO-LNif^n) 

f^J^^Sfe^if/c F^ -f >S!K»i7*J»JHWK:^JEaE3*i 
Ttt4H)BF-rf-<>SK«Jfii, COja«8F^-/>S« 

[ 0 0 5 4 ] J§JS§ F^ A >5««Jfi», SSieCDXttST 

Att, MffO-LNOJl»r*©««»»*«atL/. 980 

mt?ntl^« CO«fc5tta)tBF^^>S««ifitt, 
WAHfltHTB -2 4 2 4 7 8#&«K:5*S*iS*ffitt: 

[0 05 5 ] -^^ * >^;i/*«aa»i«s. Hffi FV 
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[0 05 6] 5*J«fctf6*«RLT. 7&&fi 

S0ft*^15<D«Jfi*ffi*»U<»i|8-r*. 04 #©16 

±EMffO-LN(ZHS»*6tt4»«'C**. CCD 
MgO-LNSfil6it 0 5*C7R-r<fc5K:MgO-LN 
©-f>=f?Htf Yffl£YZ[grtrZ$i&fflKc3 0 HI 10 

»fitt±o.i' r&£ 0 
[0 0 5 7 ] H±(D J; ^ (CM ^ nfcM g O - L Nig 
I6©ami6a, l6biftfrX»il5^T^^, *$J: 
O'SS^ffiiea, !6bCc*torSiBtt*|nltt*n*ti. 

ISK Y* ^if*-r*. 20 
[0 0 5 8] ±IBM gO- L N*fe6©g|ffil6a , 16b 

04<oj: ; 5cc-eti-en®^@8o, ^mffisi^K 

■KH^TSJ:^ + Z^ft£frl>Tl>/tS«UG©@ 

>f>S$^17CD^ffiCD^l^^B«^Sl6aiC*tLr 30 

[0 0 5 9] *«r ffi&*«8o*s <taf¥S«S«L* 

£#T*££ 0 «^««80*$J:^fi*ffi8iJija»lO7* 

Mx. (£20—100 am, S^Li mm, W^I 

®80, 81Tb1©^> ? :/G&£^X.tfl00 — 500 /LtmiTtl 
«<fcl*. */c«JB«ffi80(D^»!A«4.75/zm, «ffifi<D 
S2fcJ:OT§&£-eft-efti000um, 0.5 umtLtc 0 40 
LT¥4KMSsi0tl. "T&fc^Z* ^rS](D^ta«ioo m 
m<b Ltc 0 

[0060] iinzom&wiJMZs rnmcD v -t>zm±? 
ztc&icn&tpxfttji-itc. c<Dt$<Dn^.mz, w*. 

«5Xio" 5 TorrtTF£*r& 0 &*5. C©<fc 5 ICM^ 

<£5K:LT4><fct,\, *fcEPJomiEO^vux$s«, l— io 

sec <htnWt\ 
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*B^©«fiffiftS**tt. F 4 >Sfea5i7i #J53£SB £ 

/xmO«^«En*KEE*ft 4000V tCL/c<b*. =F+?:/ 
G#400 um<Dm&teEmmi£*m3500Vl<CLtc£ZX 

[0 0 6 2 ] fcfcJELhtt, SS^tltclS^ML 

[0 0 6 3] ^KLhSEMg O- L NSfeieK:, tTFOcfc 
^ (C IT ^ t > ^;b*#Ml8?:M L/C, Sr. F^ 

^s-r^ e -eof^ccDMgo-LNasi^c^ur, 
r35o -cximtsr jy±©*&a«:J:o> a 

[0 0 6 4] #te±BBMgO-LNS«16C!\ ^*>* 

[0 06 5 ] *LTHl^fct?5C, ¥zf#U-1fio 
0fl>6l£i±6ftfc4^ifc6946 nmOU-f b'-AiiS: 
a*U>Xi3(cJ:^^bT, ^^>*;U3t2»iffiB8i8© 

T E Fr*2»iSL, -ecDi§«! F^ A >S«««"Ctlffi 
^ (t*toi9>*J»afi![tH^) Lr, ifcB3Wl/2o* 
53 473 nmCD»&©*2iftiB«l9K:«fi^JftSn4. C 

2 ispii^i94> ^ + > * frytmm&iszmm* - f r 

[0 06 6 ] *3»«»affil8b^6», te^^n^ 
^i9£<t^tcn y^-^-u>X2o^cJ:oT^tf3t;ib$ 

[0 0 6 7 ] ±IB(D7ti^S^f^^^-;^c*50^Tti, 
MgO-LNSfil6©S*^ffiOI^*o3s»3 Zi^[S] 
^^ffil6a(C»LT"Sfl|[K:««Co , rC»&^<Dr. 
^zfft: u - if 100^ 6 Bit* L ft: U - If tf- A (Dffl: 
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^SfSCimS. -e-CC, |^T&Sfl2^IJiigi9 
<D3fifi#»< &£. tf fcT- Aii**3^&g&i8*:T E 

d 3 a COS0 10 
[0 0 6 8] C©»^a«ffi^<«^»*ttl80 %/ 
Wcm 2 T*#>^ Wx.^^:SSTechnical Digest Of Th 
e Fourth Microoptics Conference And The Eleventh T 
opical Meeting On Gradient-index Optical Systems 
p.l54*tCBB*S3<rCl,>-5, XSfcttY*^ b<DL i T 

a o 3 mm^mi&m^^mm f^ a ^mm^ 

cm 2 ^ii:b-<T. fKSl^OiftoWS. 
lSCD$Sffil8a&t\ ^^5946 nmCDU-lf t'-AH^ 20 
arSS*U/cU-1f e-An^^jfftu—ff looted ^ 
SffilSa t*aH|cu— tfiOCXDftT^S (H 1 *<&£fr 

offlffl) ^cfc^r*^ftu-tfioo©ngB*SS^^ 
3ftn>4„ 

[0 07 0 ] *LTCO?rg»aHI(Diti«:ESnA:*S 

1ftf~All<D«fi#atR3*l*. ^SttU-lflOOttC 
oiRShfcMfirSSL, atRi£fifc^#W^> F'* 30 
X? -y Jt/£~i4<D[n]$£14g (B 1 *cD^EHA^|aJ(DIlR 

^*-i4*»aaiE3tf£C<fcfc<fcg* *3«*U-1f 
lOOCD^g&g*. F^-f>fiK»i7CD«tBtfl[fflB^ 

[0 0 7 1 ] *ur*H*6^SIK:*5^rtt, 
1fio(XDMqwrgttlli25(D3 ocDS^#F«©/?##^ft 
-etl5.6nm v 6nm, 6. 4n mi Sl^C^fr & /ctf>, S 

-^©XnBiilliK 5 n mggr»5) MQtf£ttJ!l25 40 

fci>r#feffiiftficDaR dy^^ollfii&oriiSo * 
FJ-Ctt, «fin5r^K:<t0if-f F*- F»EJt25dBK 
±com-^- FMi*spIttittor^*. 

[0 0 7 2 ] fcfc, MQS«lffi14Jll25<D^CD7pJ^X^^ F 
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[0 0 7 3] ?WcH7*#JHt/C. *^CD^2(Z)Hffi 

[0 0 7 4] C©»2(DSIJfiJfJSR«:*5l^rtt, xy*- 
^-U>Xl2<hH*U>Xl3<bCDrB^Cfc:'-AX^»; >^ $ 

iK$ti/cU-1ffcf-Axl«i^^<> ^7-/;^- 
i4*»aLfc», J6#u>X84CcJ:^-t:JKlRU *(DiR 

[0 0 7 5] RWbfcU— !f fcf-AufcJ:, *ft4ror>3te 

[0 07 6] tlytc©?WK»80*K:E3tifc8W 
F^x? -/ ib*— 14CCJ: :7 -r — F'<* #3*i 
2>u-tf fcr-AiKD^gs^siR^n^o ^>9#u-ifio 
oasis *ifc««-c«iu. aiR«ft 

> F^X? j^2-14<DM&&W (H7*©^HlA#rnI 

^^7^;l/^-i4*aSIeHg3i*SciCc<fc0. 
u-1fiD0©l8««**. F^-r>5(teWi7©JHWifl[ 

ffis^-rsifcg&caiR. p^ncims 0 

[0 07 7]*CCH8*#IR0r. *IW<D*3©»6 

^^8HR^l5©*a»»lfflSHlS b 6 ttitf U ft* 2 
WMftisteJkC^ ttft^3ftttfrofcu~ife~Aii 

imitz titcm 2 isp?si9«^>r wAvz^^-irz 

SHU — *«fiSEjft3ti«c^o 

-r^*-i4%aau. jftM6U>X22tc<t 
[0 0 7 8 ] 5^-85rS«L/cU-1fe-All^ * 

^ t u - if lflocw W^SBS^fllJEK 3 tin » * o 
[0 0 7 9] ^LrCCOii^fe. $^i^> FAX? ^ 
;l/^-i4^EnA^fRjCc®aiillES^4C<fctcJ:0, * 

[0 0 8 0 ] ^CCcH9*#JHLr, *«l9©»4©Hife 

3^fiK8WT-i5«:W*totti»u-iffcf-AiiR 
36^fc3*i4. ^tf*<bSnfcU-1ft:--AiiR«»»i« 

p^^-f jw*-i4*aautea. ^u>xs4^ 
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«t >) m% 3 tl-C 5 7 - 85±0C*$ ^XtRMf z>. 
[0 08 1 ] 5 5--85rJg*H./ct'-1ft'-AiaR(i. 

F^^Sti*. oSDCOSItB. _t!2Sr7-85i 
tfiooomi^ffi (0 9 EfJ©£r£©3$ffi) ic 

[0 082]*LTC <Wa8*IBS©*tCE3 ftfcSHif 

F^*:7 -r ;U^-i4CDHlK{4g da9*©^EPA^T 
ifij©lPIEtit«) tci6i;r^fc-rs©t? v coftWtf/o 

#U-1fl00©f&Sijfcg£. K^-r>JS^a5l7©jg«8i 

[0 08 3] &CCH 1 04#iLt. *^HJ©^5©SI 
JW^«(Col,>TBfflBr*. C©» 5 ©»«&»©*«* 

ig^O F^"*7 ^ JUdf-l4{Cf^^.rS)iiS©^^l'i'^U 20 

-f- a >^9o*5flai^nn,^**ss^c-5 &©r 
«errsfc©-e*9. •en^EnA^ipj^jasHKs-e 

Z>CtK.&«). nmttu— tfioo©|S*ii£g£. F^-4* 
>KiK^17©JSW<i&t^^£&gKjlR D *T 

[0 084] rj:*st(DmMm<D'<)Vi> ifU-^4 >ifso 
*©«fc5(c0fcJg^fcJtffiiia»©fiyii. 30 

-rs^©f*^ 0 

[0 08 5] ^K0 1 1 ^tilt, *^HJ©^6©H 

JS&fssec-^rswiHTS. c©^6©nss?f^©^g 

|^*> ;l/£-91#/fH>6>4'lfcj&J&Jg£i:£>fc© 

-c&£„ coUKWffiilPO -f;P2-9itt, * 

agffc U - -tf KXXD^tti&fiSMlOO a ±&CffM 5 ttT I . 
[0 086] COKEW^ffliBPO F^'X7 4 ;l>£-91 

k©-C&£„ C©J: 5 >F^* 7 -f JU* 

u— tfioo©^^M (@1 i£p©£:£©Sffi) 
■caeS;* *i u — If ioo©*fgigtjggitiK:ffi b fc 

CiKiO. *^f#U-tfl00©26ffi§&g£, F>-f> 

[0 08 7] X(CI 1 2£#JtgOT. #«91©*7©3g 
^y a -MJ, 01 1 iC7^L7cfe©£Jt^S£, i§ 50 
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»a©ilWe«»M><> F'**? 4 ;U*-9l©iegfig# 

F^*? -y ;b£-9i#J&S3*i"tl,>-2>„ 

[0 08 8] C©3»fcJBttr6. S^J^EJg-'O F/<* 
7 4 ;U*-9i£. ^g^^Ti5©7t®i^Sgffiffii8a 
i^W*U— !flfl0©ftefr4Bffi (01 2 (£©£#©*£ 

tpttffiLtcCttCj;*). 4^ffcu---!fioo©2£M$fi 
4. Ky-f>S«Si7©JHJHifflfflBE^r*iRfiKJB 

[0 08 9] ^iC0 1 3£#M0T. *^BJ©^8©H 
SBBfflKc-^vtBMirri. C©JH8©SI36JK»©*ift« 
^&*^»-7l>«. 0 1 2iC^L/cfc©tJ:t^-5i. n 
y y _ £ - U > Xl2*5 <fc jH* U > Xl3£ m > /tit? . 

u - if ioo©5i&ffittagffliooa * . mmsKommm 

[0 09 0] C©H*S^-Cfc. S^J^I^O F/^X 
7^;U^-9l*. *iSS^^^i5©^igSS^ffil8a 
4*«*U- !fioo©f^iSffl (01 3 ■£©£#©$ 
ffi) (c<fcoT*gi3n5^ftU- ifioo©?l-g|yt^ 
^tciei/rccitcj;^. u-tf ioo©^Ji^fi 
*. F-rf -f >SIEWi7©JHfflifl[«K^-r SiRfiCca 

[0 09 1 ] *fcC©»8©ISSfi»»©3e«fiSC»*^ 

SSfcffi»r^«cfe©<b*S. 
[0 09 2] ±tB©<fc wamtoi'-' tfioo^Tti^g^ 

^7^W -9ifi^F^{* U — !f looi 3fejS?S^3R^i5 

i©p B iccpge-r. Pd^.tf. ^g^^i5©7fe^ss 

[0 09 3 ] 3 !fioo**ifiSE8a5 

^i5tas^-r^fci^, jsgajR*^3R^«±issiiM© 

SfcSttMR'O F^^>-^;W^-9itc|Sg6nSfe©rtt 
^t^Ci«^r*)-5>„ {?D^.tfB5aiL7c08©^(!RKfc 
U^r. b>Xl2fc<tD f 13*m>r^tfP-tfl00?r^ 

[0 094] ^K0 1 44#ilt. ##&W3©JS9©I! 
fl9g»tcoi,>rBMHr*. C©»9©3(9tJ^»©*»[fi 

m^> 4)\,2--i4t,cKz.x. mmnom&tm 

•V$> Z>. C ©DlE^igaHpt >K^7^;l/ jr - 91K. ft 

$g^&*T-i5©#2§ifScS§ffiffii8b **tfiSffi±«:^ 

[0095] camtfflMvb* msumm'o f^-x 



(11) 

ffi (El 4 #©£#©*» tCfcoTfltfiEStiS^f* 

U-lTlQO©fl-»#^*KEl/fcC t (C J: «3 . 

u — !Tioo©»J8«fi* . F > 4 >KI£SP17©J!S8 <t<i 

[0 09 6] %KH 1 5 *#MU-C. *«W©» 1 0 © 
SaBB*Koi>-C8i?l!r*. C©S10©»fW 

[0097] c©fawe*-et>. wswwB'OF^ 
[0098] ix*u±micit.mmM<DW&*m&>^ 
[0099] «kh i e *mi<om 1 1 © 

[0100] ±IBSS*M©-'^5' yu-f- -f >^92«. 
1fioo©f£#ffiffi (El 6if©iE^©4SS) Kiot^ 

awtu— «fiDo©^sK^s* J itJS§^<' > ^. 

Ci&CJ:'?, ifagftu-lfioo©^*^?:. F->M> 
SKSI5l7©iliWi{4tiS^^^^S tc ^- a » 

[0101] 1 7 *#JH0T. *mwm 1 2 © 

^»»»Koi,>-C8i9!-r4. C©fl2©»i©* 

5 -5 - ssKRiLtrSWS©'^ * y U — y -f > yaz^H 

©f* -So 

[0102] ±iaswa©'^»'f yu— y ^ >^92«. 

©gg-CK. C©;^i>yu-7--< >^92«i:^S*U- 
ifioo©fg*ffiffi (El 7#©£:£©Sffi) KJ:-5tf 
!fioo©^a5ftMH*^fS§n-C(^= £fcC 
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citCcfc 1 ). ^SSftu-ifioowBJiiSS*. F>-{> 
KR»i7© J9JH £ fetBS^-r a ««fc«R. a s> 

[0103] *CCH 1 8 4#ilt, 1 3 © 

«aH»*i>»->H*. H 9 CCjj*l/fc*>© 

5 ^-SSJC^-CSStS©^'^^ f ^-7- -* >*92**R 
[0104] iSEKWSMVW* f U-f -f >^92tt. 
1fioo©Bti^ffi (E 1 8*©^©^) &c±-3t¥ 

CiKJ:^. 4U§f*U---ifl00©3a§ifc6 ; &> FjM> 

[0 10 514*. JBU*WU*:J:9ttHitai©^il'f 
^W-f- >^92«:Rx.-C. JSWM©^^*^- 5 ^ F 

SMB-f*. C©^1 4©*S8&8g©#?fc^& c&i;> *- 
Mi. El 8tc^L/c4>©iJ:t^-5>t. 

lsi?92&Mi<>x, tfioo©^4aMioob(cS 
j4Wd:'2>fe©"C , S>2>o 

[0106] t£^m^h. ±taE 1 9 (ommich^ 

tu>Xi*J:W3t*>t t 2|s3W*u-iraoo«t« 

lstcasfe^-r s j: 5 a c 1 4> njfg-c* a . 
[0107] ^kh 2 o %#ib-c. imm<m 1 5 © 
gawi»fc-3t»-ciMrr a . c ©^ 1 5 ©^awufflo* 

iSSSaft-t^a-JH*. 017 (C/nb/cfeWith^S 

^ > i/23*SSW 6 ti-C(>a** 3 ^^ a ©-C* -5. 
10 [0108] #&SS^^l5©#i£$3&iSjffi 18b *^ 

-21-cjswo, fijfflfirgtc^na. -*is^»sn 

>^23©Sffi^te(^-CJR^T-S. 
[0 10 9] c<D7tJ>*~?1'-7-<>W>*® 2 1 

50 Sr^©=iT23c^a*ii*tl-C4«3. *L/-C=JT23c 
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Fjfg#5l25 nm, =JTS* 3 ^l0wm©7lc3Hsffl 
#:; r ^-©3X230 K. 58j*«©?&g248 nm©X 

Jf^g-ti, 3T23c©^*«$tX/cgP^©S»T^ ; &a 

[0110] _klB7 7 -f^-fU-f ^ >7"23«. 

a*sfl«-r4J:5KEK3nt:«,»4. ^CTU-lftf- 
AilWnrSffl23a^e>3T23crtKA*fb. *C£(e 
»*-*. aT23cK»«3tifc-tJBB*f«itW*, U 

*^f) *#jaU-Cl»4. CCD^U-7--f>i'*tt- 3 ^23 

^L-r^i*^--9 ! iooK-7-f-K^*f ^Stt*. o 20 
£ 0 CCDiiS^Cti, 3T23c{CjBtSS*lfc^U-^-f > 
i/t^mW u -1fl00©SWp*B (02 0 #©£*©*§ 

[OllU Otc&i-C. ±E^U-^-/>f©»WA 

loooD^siiss* . f->m ^mamvom tmm& 

[0 1 1 2] #£H2 2*#J8L-C *»93©*1B© 
WBBlKO^-attWr*. C©*16©*1HBS©# 30 

[0113] COt^fe. 77^^-^'?< :/i ' 23 
©3 TKJI&S3 tlfc U- f > U-iflOO 
©f&^is&ffi (0 2 2 *©£#©4S®> KJ:-jTfi(tV 
-Ifioo©^*^* 5 ^^^- H2 0©SSKtCfcW 
5 © £ |5)H©#>III*^# 6> *i * • 

[0 1 143 &JCH2 3*#JH0-r. #*H©*17© 40 

«ft9aft*5>»--«'tt* 02O©€>©<ttb-<S£- as 
$ la & U - If - 2» n£ IS 2 iSlB?Kl9 b Z ft 
Si^ *>©■*?*>&. Tfrfc^SS^tet,* 

l©7r^- 34K*S^3 *lftJ& 2 ©7 7 -f /<- 35<b 
l&ZbV&m^hti-C^Z. CtlfcJS 1 ©7r -f><- 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
ElFADED TEXT OR DRAWING 

<J BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



